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In this chapter we show that warmer air temperatures and a slight
decrease in precipitation would probably severely reduce both the
quantity and the quality of water resources in the western United
States. Similar effects can be expected in many water-short regions
elsewhere in the world. We have not attempted to estimate these,
primarily because we do not know enough to be able to do so. But we
hope that hydrologists of other countries will be stimulated by our
calculations to investigate the probable consequences of a C02-induced
climate change on water resources in their own countries.  In all coun-
tries, planning and construction of large-scale water-resource systems
takes many decades. The time involved is of the same order of magnitude
as the time over which a significant change in climate from increase of
carbon dioxide and other greenhouse gases can be expected. Thus, we
believe that planners and managers of water systems throughout the world
should be able to make good use of forecasts of the hydrologic conse-
quences of a warmer climate and of possible changes in precipitation.

7.1 EMPIRICAL RELATIONSHIPS AMONG PRECIPITATION, TEMPERATURE, AND
STREAM RUNOFF

To assess the effects on the United States1 water resources of probable
climatic change we used the empirical relationship found by Langbein et
al. (1949) among mean annual precipitation, temperature, and runoff.
This was based on representative data from 22 drainage basins in the
conterminous United States. Their relation in Table 7.1 gives the
estimated annual runoff for different values of mean annual precipi-
tations and weighted mean annual temperatures. The latter were
computed for each catchment basin by dividing the sum of the products
of average monthly temperature and precipitation by the mean annual
precipitation.  In this way, the average temperature during each month
is weighted by the precipitation during that month.

The catchments studied by Langbein and his colleagues were distri-
buted over climates from warm to cold and from humid to arid, but in
Table 7.1 we have shown the relations among runoff, temperature, and
precipitation only for relatively arid areas.  In these arid areas, the
value of actual evapotranspiration is less than the potential evapo-
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